Dietary heterocyclic amines as potential human carcinogens: experimental data from nonhuman primates.
During the cooking of meats, several highly potent mutagenic heterocyclic amines (HCAs) are produced. To date, 10 HCAs have been shown to be carcinogenic in rodents, and one HCA, 2-amino-3-methylimidazo[4,5-f]quinoline (IQ), has been shown to be a potent hepatocarcinogen in nonhuman primates. In this report, we discuss the role of metabolic activation and DNA adduct formation in the carcinogenicity of HCAs, especially in nonhuman primates. The potent hepatocarcinogenicity of IQ in cynomolgus monkeys appears to be associated with the in vivo metabolic activation of IQ and the formation of hepatic DNA adducts. Notably, 2-amino-3,8-dimethylimidazo[4,5-f]quinoxaline (MelQx), is poorly metabolically activated in monkeys and lacks the potency of IQ to induce hepatocellular carcinoma. Ongoing studies with 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP), indicate that PhlP is metabolically activated in monkeys and is a likely carcinogen in this species. We further compared human, rat, and cynomolgus monkey hepatic microsomes for their abilities to metabolically activate various HCAs to mutagens. Our in vitro results show that humans, relative to rats or cynomolgus monkeys, have a good capacity to metabolically activate the HCAs. These findings support the concept that humans are likely to be susceptible to the carcinogenic effects of HCAs.